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A radiation evaluation was performed on DACRBOD (D-to-A Converter) 1o determine the toinl dose tolerance of
these parts. A brief summary of the test results is provided below. For detailed informatian, refer to Figure 1 and
Tables | through 111

The total dose testing was performed using a Co™ gamma ray source. During the radiation testing, twa pans were
irradizted under Dias {see Figure | for bias configuration) and onc part was used as a contro! sample. The total
dose radiation levels were 1, 2 and 3 krads . After the 2 krad irradiation, the parts were anncaled at 25°C for 48
homrs. The dose tate was between 0.015 zand 0.059 kradsfhour (see Table H for radiation schedule).  Afier cach
radiation exposure, parts were electrically tested according to the specification limits  listed in Table IIL.

All parts passed all inirinl electrical tests.

After the 1 kradl irradiation, bath trradiated parls exceeded the maximum specification limit of 2.000 mA for
Jech_til and locl wl. S/N 59 read 2.894 and 2.938 mA, respectively, and S/N 60 read 4.006 and 3.287 mA,
tespectively. Both parts also exceeded the maximum specification limnit of 4100 A for lech_cmos and lecl_cmos,
with readings of 3.081 and 3.120 mA for S/N 59 and 3542 and 3336 mA, respectively, for S/N6D. Both
iradiated parts also marginally fell below the minimum specification limit of -0.0010% for PSSR_B Llrough
PSSR_H, with readings ranging from -0.0011% to -0.0013%. Roth irradiated parts passed all other elecirical tests
at this level.

Aller the 2 krad irradiation, both parts continued to exceed specification limits far feeh_tl, Teel_trl,_ lech_cmos
and lect_cimos, with readings ranging from 6.130 to 7.592 mA for lech tl and Teel ul, and from 6,066 to 5.722
mA for Teeh_cmes and leel_cmos. In addition, both irradiated parts excecded the maximum specification limit of
24 0 mw for s PD, with readings of 91,1 mw for 5/N 59 angd %08 mw for 5/N 60.

Both irradiated parls comtinued 1o fall below the minimum specification limit for PSSR_B through PSSR_TI, with
readings ranging from -0.0021% to -0.0028%, and both parts alse fell below the minimum specification limit of -
0.0010% for PSRR A, with readings of -0.0021%. In addition, at this irradiation leve!, both irradiated parts
marginally cxceeded specilication limits for: DNL_C, DNL_E, DNL_F and DNL_G for 5/N 59 and DNL_E,
DNL_D. DNL_E, VZSW_F, TE F, DNI._F and DNL_G for &N 60, Buth uradiated parts passed all other
electrical (ests it this fevel,

Alter anncaling for 48 hours at 25°C, a very small amount of recavery was observed in loc and other paramelers.

Aller the 3 krad irradiation, the same degradation was ohserved, witl approximately the smne readings.

" The lerm rads, as used in this document, means radsfSi0;) ALl tadimion levels cited ure cumulative.
" Tlese are manufaclurer’s pre-irvadiation data specification limiis. No post-irradiaiion linis were provided by

the nannbiciurer at the time these tests were pedormed
¥
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After annealing at 110°C for 168 hours. no rebound elfcots were observed,
‘I'able 111 provides the data tor each parameter atter cach uradiation exposure and annealing step.

Any further details aboul this evaluation can be obtaived upon request. 1t von have any questions, please call me at
{301) T31-8954,

ADYVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (38FC). This document may be distribuled outside GSIC only
as a courtesy to other govermment agencies and contractors, Any distribution of
this document, or application or uss ¢f the informatien contained herein, is
cxpressly conditional upon, and is subject to, the following understandings and
limlations:

{(a) The information was developed for gencral guidance guly and is subject to
change at any time,

ib} 'T'he information was developed under umique GSFC laboratory condilions
wiuch may ditfer substantially from outside conditions;

{cy GSFC does not warraat the accuracy of the information when applicd ar
used under other than unigue GSFC laboratory conditions,

(d) The wforuation should nol be construed 45 4 epresentation of proguct
perforiianee by either GSFC or the wnanufaciurer,

() Weither the United States government nor any person acting on behall of
ihe United Stales povernment assumes any  Hability resulling  from the
application or use of the information.
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Fipure 1. Radigtion Bias Cireuit for DACRBG0

DAC8800
OCTAL 8 BIT CMOS D/A CONVERTER

RADIATION BIAS CIRCUIT
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All R's are 2K ohms,
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TABLE 1. Farl Information
Genieric Part Numbers,  DACER00
MSEC Panl Nunmtr DACEE00
MSEFC Conirol Muniber: 15373
Charge Number: ERal130
Manulacturer: PMI
Lot Date Code {LDC); 435l
Cuantity Tested: 3
Serial Number of Control Sample: 53
Scrial Numbers of Radiation Samples: 59, 60
Fart Function. D-lo-A Converrer
Fart Technology: CMOS
Packape Siyle: 2{-pin DIP
Tesl Equipment:  5-30

Engineer: C. Ngnyven

* Na radiation tolerance/hardness was puaranteed by the manufaciurer Lot Uiis par.
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TADLE II. Radiation Schednle for DACRRON

OVENT. oo O e et et e et et TATE
1) INITIAL ELECTRICAL MEASUREMEONTS ..o e e, O8/049/90
2) 1 KRAD IRRADIATION” (0.015 KRADSHOURY . oo et e, 09/13/96
POST-1 KRAD ELECTRICAL MEASUREMENT e 09/26/96
3) 2 KRAD IRRADIATION (0.050 KRADSHOURD ...oo.oooooooeooooeeooooo (19/26/96
POST-2 KRAD ELECTRICAL MEASUREMENT ... 0Y/27/56
43 48-HOUR ANNEALING Z525°C...oooooo oo R UY/27/95
POST-48 BOUR ANNEAL ELECTRICAL MEASUREMENT 0Y/29/95
5) 3 KRAD IRRADIATION (£1.059 KRADSHOURY ........oovvoieesroeoeos oo eees oo 0043096
POST-3 KRAD ELECTRICAL MEASUREMENT .........oooiivoomsooooooooooosoosooooo 10401/96
6) 168-HOUR ANNEALING @ 100%C ... ..o oo oo oo 10401/95
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT......._. e e 10/08/95

" PARTS WERFE IRRADIATED AN} ANNEALED UNDER BIAS: SEE FIGURE 1.
" The past-1 krad clectrical measurements werc delayed for 12 days due to lest conipment problems, The parts
were kepl withont bias (shorted) during this titue,
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TABLE IITa: Summary of Electrical Measurements after
Total Duse Exposures and Annealing for DA CS80(
Total Thiwe Exposure {keadls)| Annealing TDE (krads) I Annealing

Filectrical Sper, LAl Tnitial 1 2 24 hra. 3 15°C 3 LR8 Lry. @) 1ROSC
# Faramcters Units win _max | 8/N59 | $IN60 | sivse | sven | savso | siven | simao | sneo | sovse | sinven | sinse | saven
1 [Tech il miA| & | 2 08 | 08 | 29 | 41 | 76 | 7h | 70 | 76 ] 62 ] T4 | 64 | o4
2 |Tech_ed mal 0 2 0.2 } 02 | 29| 33 &2 ) n1 | su | 62 | 69| 8| 67 | 47
3 |lech cmana maA| 0 0.4 0.2 42 3.1 3.5 5.7 5.7 4.5 R ] 5.7 7.0 5.9 a9
4 jlech cmos wA| 0 | 0.4 0.2 0.2 3.1 3.5 6.1 6.1 4.9 6.1 6.8 1.7 i 6.6
5|s 0 mw 24 Y y 35 449 | 91 | % # | ¢ | w i i
6 |Ith spI ua| -1 1 0.2 [ 02 02 02 03| 02 02 02| 03| 02| 02 02_
7 {Tth CLR wai -1 1 0.1 4 0 0 [0 f x|z 02f 00|01 02{-02
8 |Tih CLK ua| -1 | 1 43 ] 02| 0 n 4 | 01| 837 01| 00| 03] 02 w2
9 |lih LD ual L |1 00 -n |20 ) 02) 0202 02| 03|03 03 .02
Lol SDI ual -1 ) 1 A |-k 800 02 02| 00| e ] | 01| 0d | oo
11Tl CLR ua| -t 1 g )04 | 08 ) 04 )] B3] -03 | 02 03| 02| 02! w2 02
12| CLK wal -1 L 102024 02] 0200|0101 01| 02|02 0z2]|-az
131 LD wal 1|1 F04] 03| 0a] 03| 03fe3| 02 03] w202 2]z
14 |PSRIL_A Yo 1-040 190.001 -0.000 .00 -0.000 -0.000 | -0,002] -0.002 |-0.001 |-0.002 0003 | 0003 | 5,003 -0.003
15 |PSRE B ¥|-0.00 10001 J-0.000 |-0.000 -0.001 |-0.001 | -0.003 | -0.003 | -0.003 | 0,005 | -0.004| -6.004{ -0.004| 0.004
16 |PSRR_C Yo |00 0401 ] -0.008 [ 0001 |-0.001 [-0.001 | -n.003 [ -043] -0.003] -6.003 | -0.004] -0.004| -0.004]-0.003
17 [PSRR_D T -6.00 10,002 §-0.004 [-0.000 |-0.001 |-0.0ar | -e.o03]| 0,003 | -0.903 | -0,003] 0.004|-0.004| 0004 4
1N {I'SRR E %|-0.00 | 0,001 J-0.000 |-0.000 -i.b01 (0001 | -0.003 ] -0.003 | -0.003 | -0.003 | -0.004] -n.004 | a0g] 0004
19 |PSRR. F Yo -0.60 |01 0-R.UI0 060 -0.081 |-0.001 | -0.003) 00031 -0.003 | -0.003 | 0064 -0.004] -0.004] 0004
20 |IPSRR_(; Yo [-0L00 10.001 §-0.000 {-0.000 | 0.001 {-0.00F |-0.003 | -0.00s| -voos| 4.003| -6.004| 0.004| o.004]-0.004
21 (PSR, 1 %o |-0.00 | 0.601J-0.000 |-0.600 f-0.001 |-0.001 J-0.000 [9.000 |-0.000 |-0.080 -0.000 |-0.000 |-0.000 |-0.0n04
21 [GSKFH_A kb 05| &5 ] n. o ] 0 ) 0 0 ] n | ]
23 VZSE_A Isbjf 0.5 | 05 ] az | 62 | 01 ] 8.2 | 02 0 0 i 0 0 .
M4|TE A sl -0sjos | ot | o1 | 02| 1] 0 ol os | o0 dw0zt oo | 02| o
25 [DNL_A Ish| -1 | 1 02 02 | 00 03 fous |65 | 02 05| 0g | 18| os | e
26|GSFE_B sh| 0.5 | 0.5 a 1 0 0 0 5 ] ] 0 I 0 0
17 |VZSTE_R skl 05| os | 0 0 4 LA U2 I O O R O - N R A O IS
Notes:

1/ These are mamfacturer's pre-irradiation data sheet specification limits, No post-irradiation limits were

provided by the manufuciurer at the time these rests were performeal.
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Summary of Electrical Measurcments after
Total Dose Exposures and Annealing for DACS8800

Totat Dose Exposwre (kradsy Anmealing T (heads} | Annealing ]
Elcctrical Epoc, Lin Initial [ z A3 hirs. [ 2590 o3 168 hors. 33 14096
# Parameters Units min - max § 50995 | Smien | sense S/NGY | S/NSS | S/NG0 | B/NSD | SNG0 | SNEY | Sevou | s/ME9 | SeNan
2% (TE_B lzsb] 0.5 | 0.5 1 u L1 ] 04§ 02 02| 03| 03 [-045%] R | w4 | 04
24 (DNL._B Isl| -I i 1.2 *2 4.5 0.5 [ 0.872] 1009} 0.9% | 1.047 | 1.4 1.7 1.4 L4 |
30 |GSFE C Isk] 0.5 1 0.5 L 0 1] 0 0 0 It ] 1} 0 1]
31 |¥ZSE C© Ish| 45| 0.5 -1 0 0.2 n2 | -l ] 0.1 01 | -0 | -0
32|TE & Ishi 0.5] 0.5 0.1 0.1 0.0 ¢ -n2 | A2 02| 03] 03| 0.4 |-fddy| 0393|0371
33 (DNL ¢ lsb| -1 1 n2 2 n.5 0.5 | 1003 | 0.996 | 1006 | 1.037 | 1.6 1.7 1.5 1.4
34 |GSFE_D Ish| -0.5 | 0.5 0 4 ] 0 0 0 0 1} 0 u 0 o
35 |VZSE_D Ish| 4.5 | 0.3 1] L i 01 | 03 0.3 n -iLK (1 -1 02 | -0
3&|TE I Ish| -0.5 | 8.5 0.1 0.1 02| 0.0 | 02 .02 | 03 | A6 |-0.449| 0464 | 0413 -0.38515
37T|DINL D Ish] 1 1 2 0.2 9.5 L5 | 1031] 1.039) 1.014]| 1.4 1.4 1.7 1.5 1.4
3% |GSFE | Ish| 0.5 ] 0.5 i n ] 0 i 0 0 ] 0 n u 1]
3 | VZSE_FE lsh| -n.5 | 0.5 1 B.1 0 ) 0.3 0.2 0.2 0.1 0.2 B2 1 4.1
40 |TE E lsk| -0.5 | 0.5 1 a1 04 ) -0 ) 03 [ WA a3 | 03 | 0,497 0485 -0.466| 0,413
41 |DNL E Ish| -1 1 0.2 0.z A e [ 1.054) 1.086| 1.1 1.2 ] 1.8 1.6 1.5
42 jGSFE_F Izsh] 0.5 7 0.8 a u ] 0 0¥ LU 0 ] 0 0 u ]
43 | VZSE_F sbl 05| os | 0 0 | 01| 03| -32] 0 L w29 w
44 |TE_F Ish| 4.5 | 0.5 01 0.1 0.2 ) -1 P 02 [ -7 03 | 03 | -0.461 | 0,479 | <0831 -0.396
45 [DNL F kbl -1 1 02 0.2 Mk i | TOs1| 1.1 1.1 1.1 1.7 1.5 1.6 1.5
46 |GSFE_C lsb| -0.5 ) 0.5 n [} 1] 0 [l 0 { (1 0 1 1 ]
47 |VZSE_G Ish| 4.5 | 0.5 u 1] ) -1 0.2 02 [ 00 | st ] ona a Al [ -0
45TE G Tshi -5 | 0.5 0.1 0 42 ] 41 | 0L | 02 [ 04 | 03 |-0.528]-0.482] -0.489| -0.411
49 (DNL G lsl| -f 1 0.2 02 0.6 ns (2081 Lu78| 1.1 1.1 1.7 1.5 1.6 1.5
50 (GSFE_H Ish| -0.5 | 0.5 ] it 1 o i 0 4 0 ] it f It
S1VZSE_I Isbh] -5 | ns .z 0z i L 0.3 0.3 0.1 It 0.3 | v4us | w314 U.lal_f
52|TF_H Isb| -0.5 | 0.5 8] 0 LS S (S O T 1 5 I R B 1 | 0.1 il 0.1 1
53 |DNL. H Ish| -1 1 0.2 0.2 n.s 5 | 4 0.4 4.3 0.4 0.3 0n3 1.2 "z
Makes:

1/ These are manulncturer's pre-irradiation daty sheet specification limits, No pust-irradiation limits were

provided by the manufacaarcr at the time these tests were performed.



